Effects of ouabain on muscle tension and intracellular Ca2+ level in guinea-pig aorta.
The effects of ouabain on muscle tension and the intracellular Ca2+ level ([Ca2+]i) were examined in guinea-pig aorta loaded with fura-2. Ouabain caused a gradual and sustained increase in both [Ca2+]i and muscle tension. There was a positive correlation between these two parameters. In Ca(2+)-free solution, ouabain did not affect either [Ca2+]i or muscle tension, suggesting that the ouabain-induced increase in [Ca2+]i was not due to Ca2+ release from storage sites. The ouabain-induced increase in [Ca2+]i and muscle tension was inhibited by Ni2+, which inhibits the Na+/Ca2+ exchanger, but not by verapamil. Furthermore, anionic and cationic amphiphiles were used as modulators of the Na+/Ca2+ exchanger. Sodium dodecyl sulfate accelerated the responses to ouabain, whereas dodecyltrimethylammonium bromide inhibited them. These results suggest that in the guinea-pig aorta, ouabain induces contraction by increasing the Ca2+ influx through the Na+/Ca2+ exchanger on the plasma membrane, but not through verapamil-sensitive Ca2+ channels.